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Abstract 
Under the trend of global warming, the developed countries actively explore for a low-carbon manufacturing way to 
realize sustainable development. This paper points out the challenges that the China low-carbon manufacturing 
industry faces through the analysis of emissions of CO2,GDP from 2005 to 2009 and carbon emissions structure in 
2010 and the comparison of China energy consumption and the other countries’ as well. Based on the comparative 
analysis of low-carbon policies of Japan, Germany and the United States, it points out some relevant countermeasures 
and suggestions. 
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1. Introduction 
In 2003，the concept of low-carbon economy was put forward in Britain's energy white paper firstly. 
It is points to the development that consume low-carbon fuel , pursuit greenhouse gas especially carbon 
dioxide emissions minimize. It is one kind of economic model that energy efficiency, low resource 
consumption and low greenhouse gas emissions. It plays the role of a carrier to reality of the sustainable 
development. It strives to keep the stable of the greenhouse gases and to ensure economic growth[1]. The 
climate simulation research shows, global warming may mainly related to the enhancement of greenhouse 
effect and the spontaneous climate change. Energy bottleneck constraint and environmental pollution are 
the two serious and pressing issues that China faces currently. So, the manufacturing as a leading industry 
in the national economy should choose Low-carbon manufacturing road and take actions immediately.  
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2. The problem that China’s manufacturing faces for realizing the goal of reducing carbon emission  
2.1  The pressure of development stage   
China is in the middle of the industrialization process. It is in the first phase of the environmental 
kuznets curve(Kuznets,1955), named economic take-off period, it assumes that economic growth rapidly 
and environmental disruption seriously. Our country’s CO2 emissions is positively correlated with the 
growth of GDP(Fig.1(a),(b)). Research shows, even realize the goal of "eleventh five-year plan", China 
could only do relatively Low-carbon economy development. If GDP growth by 9%，even annual energy 
intensity decreased by more than 4%, the total CO2 emissions of 2010 will increases about 20% than 2005. 
It means China's total greenhouse gas emissions will still growing in an relatively long period[2].
                
Fig. 1 (a)                                                                                                          Fig. 1 (b) 
Fig. 1 (a)  The CO2 emissions of China from2005 to2009（unit： million tons oil equivalent）;(b) The GDP of China from 2005 to 
2009（unit：hundred million yuan）
2.2  The contradiction of energy structure 
Our coal reserves is rich and ranks second in the world. Forming the coal-dominant energy 
consumption structure for a long time."BP world energy statistics 2011" pointed out that China's coal 
production and consumption share nearly half of global. The CO2 released from unit coal is about twice as 
much as the natural gas(Fig.2 (a)). So, the coal-dominant energy consumption structure made our country's 
CO2 emissions intensity higher than the world average by 30%. The CO2 emissions from coal produced is 
much higher than the use of oil and natural gas in China's carbon emissions structure (Fig.2 (b)). Kaya 
equation points out that one country’s CO2 emissions is related to energy consumption structure, energy 
efficiency, the level of economic development and population. So, the specific energy structure of China 
increases the difficulty of emissions. 
                 
Fig. 2 (a)                                                                                                               Fig. 2 (b) 
Fig. 2 (a) Energy consumption structure in 2010 ; (b)China's structure of carbon emissions 
2.3  Low-carbon technical lag behind 
Currently, China's energy conversion and utilization ratio is one quarter less than the developed 
countries’. [3].Take the technology of carbon capture and carbon sequestration for instance. There is a long 
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distance between China and developed countries in low-carbon technology research(Table 1.). 
Table 1.Patent application of carbon capture and carbon sequestration technology between 1990-2009 
Patent application of carbon capture and carbon sequestration technology between 1990-2009（top five）
 Patent applicants(company) Patent applications 
International Mitsubishi Heavy Industries 157 
Air Products and Chemical 127 
Royal Dutch Shell 118 
The French Liquefied Petroleum Gas 111 
Linde AG 92 
China Tsinghua University 13 
Dalian University of Technology 9 
Liaohe Petroleum Exploration Bureau 7 
Engineering Thermal Physics Institute ,Chinese Academy of Sciences 7 
Beijing University of Chemical Technology 7 
3. The policy analysis of Germany, Japan and USA to carry out Low-carbon manufacturing 
3.1  Germany 
After the oil crisis of the 1970s, Germany has realized the limitations of resource-exhausted energy and 
the benefits that environment protection can brings. Through policy control method and the market means 
Germany went on the "top down, legislation to promote" low-carbon economy road. 
（1）Law-making. In 1972，Germany formulated "the waste processing law" to padlock the garbage 
dumps factory, set up garbage processing center for burning and burying. After conscious of simple 
rubbish terminal treatment can't fundamentally solve the reduction and recycling garbage problem. In 1986, 
Germany published the new "Waste restrictions and treatment method". Subsequently, in 1991 passed "the 
packaging regulations", in 1992 passed "the limitation of scrap car regulations". In 1994, issued "the 
circular economy and the waste gas content law" which rise waste management up to the altitude of 
recycle economy development. The core of the law is to promote the producer in charge of the entire 
product life cycle. In 2001, Germany passed "the city garbage environment friendly disposal method" and 
"material flow management law". In 2005, updated the national climate action plan .[4].
（2）Fiscal spending policy. It includes Financial subsidies and return the deposit. Germany gives 
financial allowance to the building of environmental protection facility , the number is equivalent to one 
percent of the investment costs. Besides, German government formulated "Drink containers to 
compulsory deposit system" demanding that everyone must pay 0.5 mark mortgages when buy drinks to 
ensure they will return the bottles for cyclic utilization. A similar provisions in "Packaging regulations" . 
（3）Revenue policy. Germany, known as the "Green Kingdom", imposes a series of taxes aimed at 
protecting environment. In 1969 ,the federal Germany collected "waste-oil disposal accumulation fund". 
Germany imposed a series of taxes on non-renewable energy resources no matter Indirect products or 
direct products. On the contrary, the product which could alleviate or avoid environmental harm only need 
pay the income tax. In addition, the enterprise who purchase or construct environmental protection 
facilities could enjoy depreciation privilege. The depreciation preferential rate is 60% .
（ 4）Rewards and punishments policy. It includes concessional loan and waste charging. The 
preferential loans was given to the environmental protection facilities. The rate is below the market rate but 
also repay conditions better than market conditions. Collecting garbage processing fee from producers 
reflects the principle of polluter pay.
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3.2  Japan 
Based on the national conditions that a large population with relatively little land and shortage of 
natural resources , Japan put "Constructing circular society" as the basic state policy,building a model 
which "give priority to legislation and make subsidies to complement to build a circular society ". 
（ 1） Law-making.The recycle economy legislation of Japan is most complete all over the 
world .Japanese circular economy law can be divided into three levels: The first level has a basic law, 
namely "The basic law of promoting the formation of circular society"; The second level has two 
comprehensive law, namely," the waste treatment method" and" Promote the effective use of resources". 
The third plane is some specific laws and regulations formulated according to the nature of various 
products, such as, "the container recycling method",  "automobile recycling method", "green purchasing 
law", etc. In the push of the legal system, Japan becomes the most efficient resource recycling country. 
（2）Fiscal spending policy.It consists of Financial budget, financial subsidies, green purchasing and 
encouragement policy. Japan makes the commitment to provide financial subsidies for the construction of 
waste disposal facilities ruling in "Waste disposal and clean methods". Besides, from April of 2001, 
according to the "green purchasing laws", each department of Japanese government must buy 
environmental product. METI established a set of relevant system to improve the economic feasibility of 
resources recycling industry.  
（3）Tax policy. Japan has built the world's most large transport tax system. Under the level of 
national tax there are oil consumption tax, automobile tonnage tax，etc. Besides, Japanese government 
helps enterprises to establish production system of circular economy through tax preferential policy, such 
as increasing depreciation rates of environment equipment, reducing fixed assets tax and land tax. 
（4）Financing credit policy. The circular economy is an industry which needs a big investment and 
long construction cycle. So Japanese Government forming a fixed system that providing long-term prime 
interest rate loans to enterprises through non-profit financial institutions. The private enterprises will 
enjoy policy lending rates if they engaged in the research of "3R". 
3.3 The United States  
The United States as the world's only superpower after the cold war has not signed in the Kyoto 
protocol. But in face of the increasingly serious ecological environment problems, insisted on the energy 
saving and emission reduction at home and formed a "responsibility first, supervision as priority"  model. 
（1）Law-making.More than half of the states have enacted various recycling laws and regulations. In 
1976,the United States formulated and promulgated "the solid waste disposal method ". In 1989,California 
passed the law named "the integrated waste management" which claimed that before the year of 2000, 
half of the waste should be deal with recycling or cutting from source. Seven states formulated that 40% -
50% of newsprint and 30% of plastic refuse bag must made from renewable raw material. In 2007, the 
USA issued "Low-carbon economy bill" to promote the development "zero carbon technology" . 
（2）Fiscal spending policy.It includes financial subsidies and encouragement policy. The USA 
Environmental Protection Agency started to provide financial subsidies for the enterprise from the year of 
1978. In 2008, The USA approved the investment tax cuts and new energy production plan. Then, 
arranged $150 billion for developing new energy and energy saving technology in 2009. Executing the tax 
cuts of wind energy production that wind power generation company could enjoy the tax reduction by 
1.8% per kilowatt hour in the first 20 years. Besides, almost all of the state government are required to use 
products made of renewable materials . 
（3）Revenue policy.It contains fresh material tax, eco-tax, landfill and burning tax and raw material 
tax. The purpose of collecting fresh material tax is to make people use primary materials less so that the 
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waste of resources and the generation of pollution will be controlled in the source. Eco-tax includes 
collecting consumption tax from chemicals which is damage for ozone layer, the car tax, the mining tax 
and environmental income tax.  
（4）Oversight Mechanisms. This is the most distinctive features of the USA in the development of 
circular economy. TRI is one way to assess whether the current environmental laws and regulations are 
effective. The media, NGO, community and other strength pay attention to the data of TRI. The public 
concern will urge enterprises to realize self-supervision and strive for the improvement of the rankings. 
4. Enlightenment of Germany, Japan and USA 
4.1  Legal guarantee 
Through the above analysis, the development of low-carbon economy isn’t generate automatically 
under the traditional economic system but development in the legal enforcement. It needs the endeavor of 
the whole society. Therefore, our country should strengthen low-carbon economy legislation . 
4.2  Policy incentives 
Environmental kuznets curve assumes that environmental problems with economic growth will be 
solved gradually and reach the kuznets inflection point. So we needn’t take measures to intervene. But 
western economics think market externality characteristics will cause the market not work, so the 
government's intervention is necessary. In order to reach the kuznets inflection point early, it is necessary 
to encourage enterprises to develop low-carbon technology through tax incentives and others [5].
4.3  Financial support 
International study showed that the environment pollution might be controlled when the proportion of 
pollution disposal investment to GDP is 1% ~ 1.5% and people could accept the environment conditions. 
When it up to 2% ~ 3%,the environmental quality could be improved[6]. Due to the positive externality 
characteristics of environmental protection and pollution control，the Pollution disposal investment will 
shortage if only rely on enterprises who have profit nature. So, financial support are necessary. 
5. Policy choices of china low-carbon manufacturing. 
5.1 To perfect legal laws and regulations 
The developed countries all chosen legislation as the guarantee when they develop the low-carbon 
economy. The development of low-carbon economy in China is still fairly new and inexperience, we 
should learn from the experience of developed countries, formulating relevant laws and regulations to 
make energy saving and emission reduction in accordance with laws and regulations rather than depend 
solely on administrative guidance and command. For example, in low-carbon architecture, drafting laws 
like  "green building and green building rating system"  and so on.  
5.2 To enrich economic means 
In recent years, China's policy investment of energy conservation and emission reduction is very big, 
but the randomness of investment is strong and the persistent is bad. Therefore, China could refer to 
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Japanese energy saving special accounting system to ensure the energy-saving special resources don’t 
depend on the status of financial and national debt and always keeps steady. Changing single executive 
order means to comprehensive economic means, such as, resources tax, environment tax and other related 
tax system. Strengthening the support of business organization system like energy conservation center, 
policy investment Banks and other peripheral organization to develop the low-carbon economy. 
5.3  To develop renewable energy and promote the innovation of clean-coal technology 
China is rich in renewable energy resource. But the utilization of renewable energy accounted for less 
than 2%, much lower than the 8% of the average level in the world. Therefore, China should Setting up 
special organizations of renewable energy, formulating relevant laws and strategic targets to guiding 
manufacturing enterprises to develop renewable energy through preferential policies such as the price 
incentives and investment subsidies. Besides, Take the energy structure of China that coal-based into 
account, China should develops the technology of clean-coal and high utilization ratio of coal. First, 
promoting the developed countries’ technology transfer through the international consultation and 
cooperation mechanism. And Enhancing the introduction, digestion and second innovation of low-carbon 
technology. Second, strengthen the ability of independent innovation. Therefore, the government should 
strengthen long-term investment to national research institutions, constructing national research 
organization of low-carbon technology. On the other hand, should combine the domestic existing 
technical  resources  to do research  and  strengthen  the  exchanges  and  cooperation  with  enterprises.  
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